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I. INTRODUCTION
Groundwater is one of earth's most vital renewable and widely distributed resources as well as an important source of water supply throughout the world. The quality of water is a vital concern for mankind since it is directly linked with human welfare. In India, most of the population is dependent on groundwater as the only source of drinking water supply ( Contamination of groundwater can result in poor drinking water quality, loss of water supply, high clean-up costs, high costs for alternative water supplies, and/or potential health problems. A wide variety of material has been identified as contaminants found in groundwater. These include synthetic organic chemicals, hydrocarbons, inorganic cat ions, inorganic anions, pathogens, and radio nuclides (Fetter, 1999) . The importance of water quality in human health has recently attracted a great deal of interest. In developing countries like India around 80%of all diseases are directly related to poor drinking water quality and unhygienic conditions (Olajire and Imeokparia, 2001; Prasad, 1984) .
Groundwater is a valuable natural resource that is essential for human health, socio-economic development, and functioning of ecosystems (Zektser, 2000; Humphreys, 2009; Steube et al., 2009 ). In India severe water scarcity is becoming common in several parts of the country, especially in arid and semi-arid regions. The overdependence on groundwater to meet ever-increasing demands of domestic, agriculture, and industry sectors has resulted in overexploitation of groundwater resources in several states such as Gujarat, Rajasthan, Punjab, Haryana, Uttar Pradesh, Tamil Nadu, among others (CGWB 2006; Garg and Hassan, 2007; Rodell et al., 2009 ). Geographic information system (GIS) has emerged as a powerful tool for storing analyzing, and displaying spatial data and using these data for decision making in several areas including engineering and environmental fields (Stafford, 1991;  Groundwater can be optimally used and sustained only when the quantity and quality is properly assessed (Kharad et al., 1999) . GIS has been used in the map classification of groundwater quality, based on correlating total dissolved solids (TDS) values with some aquifer characteristics (Butler et al., 2002) Considering the above aspects of groundwater contamination and use of GIS in groundwater quality mapping, the present study was undertaken to map the groundwater quality peddavagu sub-basin in Telangana ,India.. The literature survey indicates that several researchers have mad studies on groundwater quality of both bore wells and open wells in the area. Some have studied only physic-chemical parameters, while some have observed the parameters in a combined state; while a few have studied the bacteriological status of these waters. Further there are reports only on the detection of hydro-chemical factors.. This study aims to visualize the spatial variation of certain physicchemical parameters through GIS. An appropriate assessment of the suitability of groundwater for domestic water supplies requires the concentrations of some important parameters like pH, electrical conductivity (EC), total dissolved solids (TDS), Ca, Mg, K, Na, Cl, HCO3, and SO4, and comparing with the guideline values set for potable water (WHO, 2004) . Irrigation water quality refers to the kinds and amounts of salts present in the water and their effects on crops growth and development. High salt concentrations influence osmotic pressure of the soil solution and affect the ability of plants to absorb water through their roots (Glover, 1996) . However, an appropriate evalution of the water quality prior to its use in irrigation will help in arresting any harmful effect on plant productivity and groundwater recharge. The suitability of water for irrigation is determined in several ways including the degree of acidity or alkalinity (pH), EC, sodium adsorption ratio (SAR) and sodium percentage. A detail geochemical study was carried out in order to identify groundwater quality and its suitability for domestic use by comparing the concentrations of selected water quality parameters. The main objective of the research work is to make a groundwater quality assessment using GIS, based on the available physic-chemical data from 76 locations in peddavagu sub basin. The purposes of this assessment are (1) to provide and overview of present groundwater quality, (2) to determine spatial distribution of groundwater quality parameters such as Hardness, TDS, NO3, and Cl-, and (3) to generate groundwater quality zone map for the peddavagu sub basin.
Study area:
The peddavagu sub-basin that forms part of the Manair River which is tributary to river Godavari is situated about 70 km west of Warangal city the area under investigation is geographically located in 10 mandals Warangal and Karimnagar Districts of Telengana. The sub-basin lies between the North latitudes 18˚ 20' 30" to 17˚ 53' 20" and East longitudes 79˚14' 58" to 79˚ 40' 44" which forms parts of the Survey of India (SOI) toposheet No.s 56N/7, 56N/8, 56N/11, 56N/12, 56O/5, 56O/9 on 1:50,000 scale with an area extent of 1309 km² ( Fig.1 ) investigation is intended to study the morph metric characteristics of the drainage basin with a special stress on groundwater conditions of the area with the help of strahlar's (1952) classification.
II. TOPOGRAPHY AND CLIMATE
The area has hilly topography on the northwestern part of the sub-basin. The area slopes form south -west to northern part of the basin with the altitude from a maximum of 662 mts which is located on the north -western part of the sub-basin and minimum altitude of 400 mts lies on the western part of the basin is observed of most part of the hilly terrain in the north is covered by Dharmasagar reserve forest and the main cultivation is confined to the plains. The annual average rainfall of the area as 880.00mm, and most of the rainfall received from southwest monsoon, from of June to September. Around 78 percent of rainfall received from southwest monsoon and around 13 persent from north east monsoon and around a percent of rainfall received from winter of summer. September is the rainiest month in the peddavagu sub-basin. The climate of the study area is generally and dries with the temperature varying between 13˚C to 46˚C and occasionally touches 49˚C. The soil cover of the basin consists of Block cotton soils, Red soils, Loamy soils. Paddy, jowar, bajra, maiza, sunflower, groundnut are the principal crops grown in the study area. The study area is located in semi and tropic zone have been recorded at several places on some days in May.
Geology of the Area:
The peddavagu basin area comprises Archaean group of rocks represented by peninsular granites
III. METHODOLOGY
As part of the study, groundwater samples are collected from 75 bore and dug wells. 
IV. SODIUM ADSORPTION RATIO (SAR)
The salinity laboratory of the US department of Agriculture has recommended the use of SAR for studying the suitability of ground water for Agriculture.
The SAR is defined and obtained by
Where all the ionic concentrations are exposed mg/l A soil high in exchangeable sodium is very undesirable for agriculture because it can becomedeflocculated and tend to have a relatively important crust. This condition is promoted by water of high SAR and is reserved by water containing a high proportion of Ca and Mg (Hem, 1959) .The unfavourable condition created by SAR can be turned favourable adding proper proportion of Gypsum on lime to the soil. Water with low SAR is desirable for agriculture; studies on the suitability of ground water of the investigated area have been carried out. The diagram for evaluation of irrigation waters on the basis of their specific conductance and SAR ratio Fig 2 is used for this purpose. Table 2 gives the standard classification of water for irrigation.
The SAR values in the study areas ranging between 0.2 to 10.4. 
V. U S SALINITY LABORATORY DIAGRAM (1954)
U S Salinity laboratory diagram (1954) is useful to study the water for irrigation purpose. In this diagram Sodium Adsorption Ratio (SAR) is plotted on vertical axis and Electrical Conductivity (EC) on horizontal axis.
The US Salinity diagram is divided into four distinct fields both vertical and horizontally. One vertical axis sodium (alkali) hazard divided into low sodium water (S1), medium (S2), high (S3), and very high sodium water (S4). Generally low sodium water can be used for irrigation purpose. High and very high sodium water is generally unfavorable for irrigation purpose. On the horizontal axis salinity hazard is divided into four groups. Low salinity (C1), medium (C2), high salinity (C3), very high salinity (C4) water. Low salinity water can be used for irrigation purpose for most crops. High and very high salinity water is unfavorable for irrigation purpose.
ISSN: 2393 -9206 www.internationaljournalssrg.org Page 13
VI. CONDUCTIVITY
Low salinity water: (C-1) can be used for irrigation with many crops on most soils with little likelihood that a salinity problem will develop. Some leaching is required but this occurs under normal irrigation practices except in soils of extremely low permeability.
Medium salinity water: (C-2) can be used if a moderate amount of leaching occurs. Plants with moderate salt tolerance can be grown in most instances without special practices for salinity control.
High salinity waters: (C-3) cannot be used on soil with restricted drainage. Even with adequate drainage special management for salinity control may be required and plants with good salt tolerance should be selected.
Very high salinity waters: (C-4) is not suitable for irrigation under ordinary conditions but may be used occasionally under special circumstances. The soil must be permeable, drainage must be adequate, irrigation water must be applied in excess to provide considerable leaching and very salt tolerant crops should be selected.
VII. SODIUM
The classification of irrigation waters with respect of SAR is based primarily on the condition of soil.
Low sodium water (S-1) can be used for irrigation on almost all soils with little danger of the development of harmful levels of exchangeable sodium. However, sodium sensitive crops such as stone-fruit trees may accumulate injurious concentrations of Sodium.
Medium sodium water (S-2) will present appreciable sodium hazard in fine textured soils of high cation exchange capacity especially under low leaching conditions unless gypsum is present in the soil. This water may be used in coarse textured or organic soils that have good permeability.
High sodium water (S-3) may produce harmful levels of exchangeable sodium in most soils and requires special soil management, good drainage, high leaching and additions of organic matter. Gypsiferrous soils may not develop harmful levels of exchangeable sodium form such waters. Chemical change may be required for replacement of exchangeable sodium except that with water of very high salinity.
Very high sodium water (S-4) is generally unsatisfactory for irrigation purposes except of low and perhaps medium salinity when the solution of Calcium from the soil or use of gypsum or other change may make the use of this water feasible.
Water samples from the study area are plotted in Fig 3 and it reveals one sample fall in the low salinity hazard (C1) class, 30 samples fall in the medium salinity hazard (C2) class, 44 samples fall in the high salinity hazard (C3) class, and not a single sample fall in the very high salinity hazard (C4) class.
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Fig.3. Plotting of sample data on US Salinity laboratory diagram
In sodium alkali hazard which is represented on the vertical axis in Fig 3 In the area 60 samples fall in low sodium water (S1), 15 samples fall in medium sodium water (S2) (Fig 3.) .
The overall samples with regard to sodium and salinity hazard are represented in the Table 3 ISSN: 2393 -9206 www.internationaljournalssrg.org Page 15 Observed from the above classification most of the water samples indicate that the ground water is suitable for irrigation.
VIII. SODIUM PERCENTAGE (NA %)
The concentration of sodium is important in classifying the ground water for irrigation, because it reacts with soil to reduce its permeability and lead to clogging of soil particles, there by reducing the permeability (Nagaraju et al; 2006). Sodium percentage is calculated by the equation and the computed values are given in Table 4 .
(Na + K) Na% = -----------------------------x 100 Na + + Mg + Ca + K Where, the concentration of all elements is in mg/l
In the study area the percentge of sodium ranges between 10.00 to 66.5 mg/l 
IX. WILCOX'S DIAGRAM (1955)
For irrigation water classification Wilcox's diagram is in common use (Shankar Narayana and Sudhakar Reddy, 1980) Wilcox's diagrams are prepared by plotting the sodium percentage (Na %) against Electrical conductivity (EC). From Wilcox's diagrams (Fig 4) it is found that all the ground water samples of bore and dug wells collected and analysed are 9 samples in excellent to good, 62 samples in good to permissible, two samples permissible to doubtful and one sample in doubtful to suitable ( 
